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INTRODUCTION
Stroke is a leading cause of death and disability, affecting 16.9 million people worldwide with their first-ever stroke per year (Feigin et al. 2014) . About half of the 33 million stroke survivors will have a moderate to severe stroke-related disability, including significant physical, cognitive, and/or emotional deficits that require continued care and support (Di Carlo 2009 , Feigin et al. 2014 . This has a huge impact on health services and the economy; for example the combined health-related costs to the wider economies of Australia, Europe, China, UK and the USA exceeds £90 billion per
year (Di Carlo 2009 , Saka et al. 2009 , Lui et al. 2011 , Australian Institute of Health and Welfare 2013 . However over the last 20 years, there have been significant efforts to reduce stroke incidence and mortality as well as increase the number of nurses that are knowledgeable about and interested in stroke (Kirkvold 2010) .
Increasing the scope and reach of clinical nursing research is supported by governments, nursing professional regulatory bodies, and an international network of bodies including health care providers, academia and patients groups (European Science Foundation 2011 , O'Bryne & Smith 2011 , Chan et al.2013 , Shaffer et al. 2014 , Sun & Larson 2015 , Wang et al. 2016 ). There have also been calls for clinical researchers and patient groups to work together to identify priorities for research (Liberati 2011) . The National Institute for Health Research in the UK (NIHR 2014) and
Patient Centered Outcomes Research Institute in the USA (PCORI 2016) advocate the importance of public involvement, which means that patients and the public are actively participating in health care research in a strategic and meaningful way, not just contributing to data. Therefore, nurses should incorporate the views of patients and the public when prioritising research activities, ensuring that studies remain patient-centred and clinically relevant (INVOLVE 2015) . In order to help stroke nurses build their research capability and capacity we undertook a project to identify the research priorities that are perceived to be of greatest importance to nursing and relevant to life after stroke.
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Background
The role of the stroke nurse has been explored in the UK (Burton 2000 , O'Connor 2000 , Pound & Ebrahim 2000 , Booth et al. 2001 , Booth et al. 2009 ), Canada (Burton et al. 2009 ), Norway (Kirvold 1997), Sweden and China (Booth et al. 2009 ). Research has been described as a crucial component of their role (Burton et al. 2009 ). However, nurses often do not have the time, research skills, confidence, and/or support from colleagues and managers to be able to undertake research themselves (Woodward et al. 2007 , Edwards et al. 2009 ). Nurses also report difficulties in securing sufficient research funding compared with their medical colleagues resulting in smaller-scale descriptive studies that have limited influence on clinical practice (McKevitt et al. 2004; Halberg et al. 2006 ). This has resulted in calls for nursing research to be more "implementation focused" to ensure that it can be transferred more readily into practice (Halberg et al. 2009 , Richard & Borglin 2011 . It is also recommended that nursing research be clearly articulated and focused in order to develop meaningful research agendas (European Science Foundation 2011).
There is no doubt that the nurses' role in caring for stroke patients, who experience a wide range of impairments and are looked after across multiple care environments, is diffuse and complex (Booth et al. 2005) . Additionally, the multidisciplinary nature of stroke care makes it difficult to discern the specific role of the nurse within traditional professional boundaries (Seneviratne et al. 2009 ). There are also differences in working patterns and organisational structures between nurses and other health professionals, which also emphasise the importance of determining the impact that nurses have in specific areas of stroke care and their effects on patients' outcomes. However skilled nursing care has been recognised as a core component of organised inpatient care for people with stroke, for which there is an established evidence base (Stroke Unit Trialists' Collaboration 2013 , Langhorne & Pollock 2002 . Further, there is now increasing evidence that nurse-led intervention studies are feasible and relevant to clinical practice (Larson et al. 2005 , Middleton et al. 2011 , Thomas et al. 2014 . For example one nurse-led trial, "Quality in Acute Stroke Care" (QASC), found that treatment protocols for fever, hyperglycaemia and swallowing problems significantly reduce death and dependency after stroke (Middleton et al. 2011) . This trial clearly highlights the importance of growing nursing evidence-based practice through high-quality research to influence better outcomes after stroke.
We have previously reported that stroke nurses have broad research interests relating to the practical management of stroke patients and carers, optimal stroke care environments and selfdevelopment (Rowat et al. 2009 ). However, this study did not consider the views of patients and carers and some of the priority research questions identified by nurses already had an evidence base (Rowat et al. 2009 ). In the UK, the James Lind Alliance (JLA) has been established to ascertain unanswered research questions related to "treatment uncertainties" that are identified and prioritised by clinicians, patients and carers (Partridge & Scadding 2004) . The JLA method uses a pragmatic and efficient approach to research prioritisation that includes 5 key stages (Cowan & Oliver 2013) . A key objective of a JLA priority setting project is to generate a definitive list of research uncertainties that are attained through consensus with all stakeholders. Ultimately, the final list of research priorities (i.e. top 10) should reflect what matters most to those affected by a healthcare condition and should be used to inform future research agendas as well as provide focus for research funding.
In 2010, Pollock et al. (2012 Pollock et al. ( , 2014 undertook a JLA priority setting project to identify research priorities relating to life after stroke. Using rigorous transparent methods, 226 unanswered research questions were identified and top 10 priorities agreed, with equal involvement of stroke survivors, carers and health professional (Pollock et al. 2013) . Anecdotal evidence suggests that these top 10 stroke research priorities are now informing stroke research activities with commissioned and researcher-led research funding supporting related projects. However, a recognised limitation of these top 10 research priorities is that they reflect research "topics" rather than clearly defined research questions (Pollock et al. 2014) . Furthermore, these topics do not provide specific direction to any one clinical or research grouping, such as nursing, despite the fact that the list of 226 unanswered research questions contains many questions that are arguably of direct relevance to stroke nursing. We therefore aimed to reach consensus on the top 10 research questions specific to stroke nursing, building on the rigorous data collected during the previously completed JLA life after stroke prioritisation project (Pollock et al. 2012 (Pollock et al. , 2014 .
THE STUDY

Aim
We aimed to reach consensus on the top 10 nursing research priorities relating to life after stroke.
Design
Standard methods developed for priority setting were followed, involving five key stages as per the JLA guidebook recommendations ( Figure 1 ) (Cowan & Oliver 2013) . For this project, we took data collected in 2010-2012 from the previously completed JLA life after stroke prioritisation project for stages 1 to 3 as outlined in detail by Pollock et al (2012 Pollock et al ( , 2014 . We then used this previously collected data to complete stages 4 and 5 of the priority setting process generating data and insight into research priorities specifically relating to stroke nursing.
Priority setting methods: stage 1-3 (previously completed)
Briefly, the methods for the previously completed stages (fully reported in Pollock et al. 2014) comprised the following:
Priority setting partnership (stage 1): The life after stroke partnership was established in February 2010, and managed by a steering group comprising of a stroke survivor, caregiver, nurse, physician, allied health professional and representatives from key national stroke charities/patient organisations and from the JLA. The steering group defined the scope of this partnership and developed a protocol detailing the methods to be used.
Gather treatment uncertainties (stage 2):
A survey was used to identify 548 treatment uncertainties from 15 stroke groups/clubs (183/548), 22 individual stroke survivors (77/548), 4 individual carers (21/548), 4 health professional groups/meetings (37/548), 61 individual health professionals (198/548) and 3 guideline/research recommendations (32/548).
Checking treatment uncertainties (stage 3):
All 548 treatment uncertainties were checked for existence of research evidence: 162/548 were excluded as they were not questions about the effect of treatment; the remaining 386 were merged into 228 'indicative' questions. Two were removed as they were already addressed by research. This left 226 unique unanswered research questions (treatment uncertainties) relating to life after stroke.
Priority setting methods: stage 4-5 (completed for this project)
The 226 unique unanswered questions were used in this project, to complete a stage of interim prioritisation (stage 4) and a final consensus meeting (stage 5), in order to reach consensus on the shared top 10 research priorities relevant to stroke nursing. The participants were recruited specifically for this project and the data collected was unique, focusing specifically on stroke nursing.
Participants
The study comprised of stroke nurses, including registered, unregistered and student nurses, who are members of the Scottish Stroke Nurses Forum (SSNF). All 431 SSNF members were given an opportunity to take part in the interim prioritisation stage. Nurses who attended the SSNF annual conference (25/09/2014) were given a brief presentation on the project and were then given dedicated time to complete and submit their responses at the conference if they wished to participate. In addition the questionnaire was also sent by post or email to all SSNF members in November 2014.
A purposefully selected group of nurses attended a final consensus meeting to determine the top 10 nursing research priorities on the 28/04/2015. Characteristics considered within the sampling framework included position (e.g. non-registered nurse, staff nurse, charge nurse, stroke nurse specialist), care setting (e.g. acute stroke unit, rehabilitation unit, community), years working in stroke care, and geographical location.
Data Collection and Analyses
Interim Prioritisation (stage 4): We used methods based on those used and previously reported by Pollock et al (2012 Pollock et al ( , 2014 . Stroke nurses were asked to rank the top 10 questions that they considered a priority to stroke nursing from the summary document including the 226 unique unanswered research questions. Firstly, these data were entered in an excel spreadsheet to determine the ranked order of the unanswered research questions independent of the ranking applied by individual respondents. Secondly, we determined the combined rank order that reflected the top 10 ranking applied by individual nurses. Finally, we explored the ranked order of research questions based on both these methods to compile a list of shared priorities representing the views of stroke nurses. The JLA guidelines advise an arbitrary cut-off of between 25-30 shared research questions, which is based on the overall combined interim ranked scores, so the number of research questions are focused and manageable for review at the final consensus meeting (Caron-Flinterman
2005, Cowan 2010).
Final Priority Setting (stage 5): An information leaflet and the list of shared priorities identified during the interim prioritisation (stage 4) process were sent to participants 1 week prior to the final consensus meeting. In preparation for the meeting participants were asked to rank in order of priority the importance of these questions in relation to stroke nursing. The JLA recommends an adapted "nominal group" approach to agree the top 10 research priorities (Cowan & Oliver, 2013) .
The first phase of this meeting involves dividing participants into smaller groups balanced according to position, base and experience. Each group was supported by an experienced facilitator who was involved in the previous JLA life after stroke prioritisation project, but was independent of this priority setting project specific to stroke nursing. The facilitators provided guidance on setting group 'rules' to ensure equitable participation of all group members. Each group was asked to rank a series of cards with each of the research questions printed clearly on the front in order of importance. The facilitator supported this process by first getting participants to sort the cards into piles of "high", "medium" and "low" importance, and then ranking the order of the questions within each pile. Participants were informed that the wording of the questions could not be changed at this stage, but that changes would be considered during the second phase of the consensus meeting.
The facilitator noted any key discussion points on the cards. The ranked order from each of the 3 groups was then summed to give a total 'score' for each research question.
For the second phase of the meeting, the participants were brought together to discuss the combined ranked results within a plenary session to reach a consensus on the top 10. Again adopting the methods previously described by Pollock et al (2012 Pollock et al ( , 2014 , the questions were written on cards and laid out in priority order in a central place in the room. In order to establish the reasons for differences in the rankings applied by the different groups, participants were invited to discuss those research questions that were placed in the top 10 by one or more of the 3 groups, but not placed in the combined ranking top 10. The participants then discussed and moved the priority order of cards until there was unanimous agreement on the placement of the Top 10 research priorities.
Ethical considerations
A university research and integrity Committee approved the study. All SSNF members were given oral and/or written explanations of the study before written consent was sought to take part in interim prioritisation or the final consensus stages of the study.
Rigour
The JLA methods have been developed to ensure transparency, accountability and fairness (Chalmers et al. 2013) . We therefore built on a previous research priority setting project that used JLA methods to ensure that there was rigour in establishing meaningful and equitable involvement of patients, carers and clinicians views (Pollock et al. 2012 (Pollock et al. , 2014 . However, these methods also allows for a certain amount of flexibility in order to take account of the similarities and differences between individual responses from priority-setting partners (Arulkumaran et al. 2015) , in this case to identify specific gaps in stroke nursing practice. This study also strove to gain equal representation from all levels of nurses working across different care settings with stroke patients throughout Scotland to establish research priorities from a wider group of nurses, which may not be reflected in the shared top ten relating to life after stroke of health professionals, stroke survivors and carers (Pollock et al. 2012 (Pollock et al. , 2014 .
RESULTS
Interim prioritisation (stage 4)
Ninety-seven stroke nurses (Table 1 ) selected their 10 personal highest priorities from the list of 226.
Individual nurses selected 190 (84%) of the 226 research questions. Exploration of the combined ranked order of research questions identified that 23 of the 226 research questions were ranked by at least 10 respondents. However when the applied rank order was considered a further 5 questions fell within the top 25 shared priorities. Therefore it was agreed to include these 28 shared priorities (Table 2) , which included research questions related to: stroke prevention (n=2), cognition, mood or communication (n=6); acute, rehabilitation, and long term/care (n=17); and stroke care settings (n=3).
Final priority setting (stage 5)
Twenty-seven nurses (Table 1) During the first phase of the consensus meeting, the participants worked in 3 independent groups (n=9 per group) to agree a group priority ranking of the 28 shared research questions and combined scores and ranks are displayed in Table 2 . Eleven of the 28 questions were not placed in the top 10 by any of the 3 independent groups; these 11 questions were not discussed any further, leaving 17 questions that were discussed during the full group plenary session. Three of these questions were placed in the top 10 by all 3 independent groups and were ranked as 1-3 in the agreed top 10, based on the combined group score. Seven of the remaining 13 questions were placed in the top 10 by 2 of the 3 independent groups, but two of these questions were merged into 1 question and were ranked 4-8 in the agreed top 10. The remaining 7 research questions were placed in the top 10 by only 1 of the 3 independent groups; following substantial discussion two of these questions were ranked as agreed priority 9 and 10. The 4 remaining questions were not placed in the top 10, but 3 were considered to be covered by questions already in the top 10 ( Table 2 ). The wording of four of the agreed top 10 questions was amended; in three cases (qs: 2, 6, 10) this was to more clearly define the focus of the question; and in one case (q: 6) this was done to merge three questions into one.
Box 1 shows the unanimous consensus on the Top 10 shared research priorities. These included 5 research questions related to care of stroke symptoms/impairments (qs: [1] [2] [3] [4] 8) and 5 related to rehabilitation and long/term consequences of stroke (qs: 5-7, 9-10) .
DISCUSSION
This national priority-setting project identified the top research questions for stroke nurses, and will inform future nurse-led research. Five of the research questions in the top 10 were related to specific stroke impairments (qs: [1] [2] [3] [4] 8) . Four of these relate to neuropsychological impairments, including fatigue, cognition, and altered mood/emotions, which are often persistent and impact on quality of life and long-term outcomes (Donnellan et at. 2010 , Duncan et al. 2012 , Cumming et al. 2014 , Wu et al. 2015 . Further research into continence management after stroke (q 3) is also supported by recent research that demonstrates the difficulties of implementing effective continence interventions (Booth et al. 2009 , Thomas et al. 2014 . Similarly, research priorities including cognition and post-stroke incontinence are high on stroke research agendas set by health professionals in Europe (Quinn et al. 2009 ) and the USA (Miller et al. 2010) , whereas fatigue is a recognised research priority identified by stroke patients in Australia (Sangvatanakul et al. 2010) .
The remaining 5 top 10 research questions relate to specific rehabilitation and longer-term care strategies, including social aspects on coming to terms with long-term consequences of stroke and care settings for younger stroke survivors (qs: 5-7, 9-10). Some of these questions are aligned to the national and international guidelines for stroke, which advocate specialist rehabilitation services, person centred approaches and supported self-management strategies (Department of Health 2007, Stroke Foundation of Australia 2010, Scottish Government 2014) . It is important to acknowledge that this project was not designed to identify treatment uncertainties relating to other aspects of (Wolfe et al. 2010 , Sacco et al. 2015 . However, there is evidence that updates in the future will involve stroke patient and carers' research priorities from the outset (Lindsay et al. 2015) .
It is recognised that there is an urgent need to reduce the waste of research findings and resources (Chalmers et al. 2014) . A strength of the current study is that we used an efficient and cost-effective approach to establish the top 10 research priorities specific to stroke nursing, which were identified from the wider list of 226 "unanswered treatment uncertainties" co-developed through consultation with stroke survivors, caregivers and health professionals. Importantly, the results of 3 of the top 10 nursing priorities were also reflected in the previously-derived shared top ten by Pollock et al (2012 Pollock et al ( , 2014 (qs: 1-2, 6); and two are also included in recently published World Stroke Organisation (WSO) recommendations (qs: 2, 6) (Sacco et al. 2015) . This overlap clearly highlights the importance of nurses in addressing shared research priorities. Predictably, some of the top-10 research priorities agreed by nurses are different to those agreed by the wider health professional groups, stroke survivors and carers. Indeed the wider group included top 10 research priorities that were specific to recovery related to aphasia, arm function, balance, gait and mobility (Pollock et al. 2012 (Pollock et al. , 2014 .
Although these areas are relevant to stroke nursing practice, nurses may not have felt they were directly applicable to their area of expertise. This is an important finding as it may have implications for future nurse-led research and the development of nursing research agendas to enable increased capacity and capability of stroke nursing research.
It was important the top 10 questions retain the original wording in order to reflect the shared views of stroke survivors, carers and health professionals (Patridge & Scadding 2004) . In this study, the wording of 4 questions was amended slightly either to focus the question (qs: 2, 9-10) or to merge three questions from the shared 28 questions into one top 10 question (q: 6). However, the top 10 stroke nursing questions may include a wide-range of interventions related to the specific topic of research. Therefore, the specific challenge for stroke nurses will be to focus the research questions to allow them to be taken forward as feasible research projects. We recommend that nurses identify and scrutinise the current stroke evidence from systematic reviews, for example using the Database of Research in Stroke (DORIS 2015) , to help clarify specific nursing interventions and/or comparators as well as relevant outcomes for each of the questions. Therefore, to ensure that the ethos of patient and public involvement is maintained, it is imperative that stroke survivors and families should be consulted at all stages of the research process in developing and conducting the research (INVOLVE 2015 , Cowan & Oliver 2013 .
Strengths and limitations
Although this study used a nationally recognised pragmatic and efficient approach by building on the previously completed prioritisation project (Pollock et al. 2014) , there were concerns that there would be no new questions identified and that some included questions may no longer be considered "uncertainties." However, the previous study was fairly recent (2010-2012) and 84% of the research questions from the wider list of 226 were included in individuals' top 10 in the interim stage, suggesting that that the majority were still considered to be relevant and important to stroke nursing. Secondly, it could be argued that patients and carers should also have been included in stages 4 and 5 of the stroke nursing priority-setting project. However, it was not our aim to repeat the JLA top 10 relating to life after stroke established by the wider group (Pollock et al. 2012 (Pollock et al. , 2014 .
Rather the purpose of this study was to determine the similarities and differences reported in the stroke nurses' top 10 in order to establish the gaps in nurses' knowledge based on the wider list of 226 questions, which are also applicable to stroke survivors' and carers' experiences of life after stroke. Third, within our current study, there were disproportionately more stroke nurses in specialist roles (37%-44%) who had more than 10 years experience (58%-59%) and took part in either interim prioritisation or the final consensus meeting, which may not reflect the wider group of stroke nurses. However, this study also successfully included the views of stroke nurses who worked across different care settings in a range of different positions, including non-registered nurses, across Scotland. Likewise the configuration of stroke nursing staff working in acute, rehabilitation and community settings is similar to that of other western healthcare systems (Booth et al. 2009 ).
Finally, by targeting SSNF members we aimed to encourage completion of the questionnaire, which in mitigation can be complex and time-consuming as participants were required to identify 10 out of 226 questions. While only 23% of SSNF members completed the interim stage, this is similar to the proportion of participants included in previous priority setting projects (Eleftheriadou et al. 2011 , Pollock et al. 2014 , Morris et al. 2015 .
Conclusions
These top 10 research priorities provide a clear direction for future stroke nursing research that is important to patients, carers and nurses. To ensure awareness of project outcomes and implications for future research agendas the results have been sent directly to: stroke research networks; health care providers; government working groups with a remit in stroke; and charities and organisations with a responsibility in public involvement of stroke care and funding. The results are also being disseminated widely at national and international conferences, patient involvement groups/clubs and via social media. The top-10 nursing research questions are also being used to inform our national stroke nursing research agenda in order to support stroke nurses and nurse-orientated organisations to establish collaborative activities to address these stroke nursing priorities as soon as possible (see Box 2) . It is also reassuring that 2 of the top 10 nursing stroke research priorities are included in the WSO research priorities (Sacco et al. 2015) as this will help to foster international collaboration and co-operation to develop programmes of stroke nursing research more globally.
Perhaps one of the greatest challenges is to ensure that the "treatment uncertainties" related to life after stroke secures research funding. To date the life after stroke priority setting project (Pollock et al. 2012 (Pollock et al. , 2014 has been commended to the extent to which it has explored different methods of engagement, identifying a wide range of research uncertainties that are successfully influencing the activities of researchers and funders (Crowe et al. 2015) . Overall, our aim is to encourage more nurse-led research that will facilitate the attainment of high professional standards in order to provide optimal nursing care to stroke patients and their families. What are the best ways of helping stroke survivors and their families come to terms with the uncertainty of prognosis and the long term consequences of stroke? b 1 9 18 28 8 6
Can a goal setting approach help recovery after stroke? 13 5 3 21 5= 7 What is the impact of thrombolysis on emotion, cognition and communication? 6 4 22 32 10 8 Is a "young stroke environment" better than other stroke rehabilitation environments at improving recovery of young people after stroke? c 10 14 10 34 11 9
What is the optimal amount and intensity of therapy provided by nurses for patients with stroke? d 26 8 20 54 18 10
What is the best way of supporting family members of stroke survivors?* 11 11 4 26 7 Combined with 6 What is the best way to help people deal constructively with the uncertainty of prognosis?* 
